Inhibition of caspase proteases by CrmA enhances the resistance of human leukemic cells to multiple chemotherapeutic agents.
Proteases that are members of the caspase (or interleukin-1beta converting enzyme (ICE)) protease family have been shown to be important mediators of apoptosis induced by Fas activation, neurotrophic factor withdrawal, and detachment from extracellular matrix. In this report we have investigated the potential importance of caspase proteases in apoptosis induced by multiple chemotherapeutic agents. Human T leukemic cells engineered to overexpress the cowpox virus CrmA protein, a direct and specific inhibitor of caspase proteases, were studied for their resistance to 1-beta-D-arabinofurasosyl-cytosine (Ara-C), etoposide (VP-16), doxorubicin (DOX), and cis-dichlorodiammine platinum (CP). Overexpression of CrmA dramatically inhibited drug-induced activation of caspases, as measured by processing of the inactive precursor form of caspase-3 and cleavage of caspase substrate proteins poly(ADP-ribose) polymerase (PARP) and lamin B. CrmA also significantly inhibited the kinetics of cell death induced by each of the four drugs. Moreover, when examined several days or weeks after initial exposure to drug, cultures of CrmA-expressing cells were found to have recovered and repopulated, whereas vector-transfected control cells did not. These studies demonstrate that caspase proteases play an important role in conferring sensitivity to multiple chemotherapy drugs, and that constitutive downmodulation of caspase activities can enhance chemoresistance.